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Background: The period of early recovery (first-minute) after exercise is characterized by a rapid payback of the oxygen debt incurred during 
exercise. Limited data are available on the recovery kinetics of oxygen consumption (VO2) following exercise in children. We hypothesized that the 
VO2 decline during the first minute of recovery following an exercise test will be faster in children with superior cardiopulmonary fitness (higher peak 
VO2).
Methods: We performed a symptom-limited maximum bicycle exercise test with collection of breath-by-breath respiratory exchange data in 
220 children, age 15.3±3.3 yrs, range 7 to 20 yrs (35 with normal hearts/minimal heart disease, 61 with left heart disease, 100 with right heart 
disease and 24 with single ventricle/post-operative Fontan). VO2 was recorded at anaerobic threshold, at peak exercise, and at 20, 40 and 60 sec 
of recovery. Multivariable linear regression analysis was performed to determine the predictors of VO2 (as a percent of peak VO2) at 1-min during 
recovery.
Results: Peak VO2 in the study cohort was 30.0±8.6 ml/kg/min and fell to 23.8±7.1, 19.3±5.0 and 15.2±4.0 ml/kg/min at 20, 40 and 60 sec 
of recovery, respectively. VO2 at 1-min of recovery ranged between 22 and 91% of peak VO2 and was lower (faster recovery) in normal children 
compared to those with right heart disease (P=0.007) or single ventricle (P=0.01). Lower VO2 at 1-min of recovery was associated with higher peak 
VO2 (r =0.47, P<0.001). In multivariable analysis (adjusted r2=0.34), younger age(P<0.001), higher peak VO2 (P<0.001) and lower VE/VCO2 slope 
(P=0.013) were all independent predictors of lower VO2 at 1-min of recovery (faster VO2 recovery). Gender, BMI and the diagnostic category of heart 
disease were not associated with VO2 at 1-min of recovery and did not improve the predictive ability of the model.
Conclusions: VO2 decline during the first minute of recovery following an exercise test is faster in younger children and those with higher peak 
VO2. VO2 recovery may be a useful tool in assessing cardiac performance in children.
